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JPL MPI Structural Model 35! [EEE CDC

Finite Element Geometry

e Structural model specified in
IMOS.

e Structural model consists of
plate, beam, truss, and rigid
body elements (RBEs).

e 2,577 total dofs: 1,832 in-
dependent w.r.t. multi-point
constraints

e EXxperimentally determined
element properties consis-
tent with validation of mod-
eling methodology.

e Finite element description (d € R2%77):
Md+ Kd = Byf

e Incorporation of multi-point constraints from RBEs (d, € R!832):

d= [ inn ] = Gd, = Mnnd'n‘l"Knndn:anf

J. W. Melody & G. W. Neat December 13, 1996



JPL MPI Optical Model 35 JEEE CDC

Ray Trace of Optical Prescription w/ FE Geometry
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e Optical prescription specifies shapes, positions, and orientations of opti-
cal elements. '

e Prescription is specified in IMOS relative to the structural model, thereby
easing model integration,

e Analytic differential ray trace (COMP) yields linear optical perturbation
model:

Yopt = C{th d

J. W. Melody & G. W. Neat December 13, 1996
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J. W. Melody & G. W. Neat June 6, 1997



MPI Testbed Transfer Function
Measurement
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JPL Validation Metric 35! JEEE CDC

e Typically, disturbance has broadband PSD, ®,4w), and the performance
measure Is OPD variation, 0gyq :
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e Generally, an accuracy of a factor of two in O opd is desired.

e Use a bandlimited white noise disturbance to characterize the accuracy
of the predicted transfer functions in the frequency range of interest

([w1, w2]):

!
o = —/ |G (w)|” duw
T S,

e Apply the factor of two desirement to the ratio of Og for the predicted
and measured transfer functions:
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J. W. Melody & G. W. Neat December 13, 1996



JPL INTEGRATED MODELING OF OPTICAL SYSTEMS (IMOS):
CLOSED LOOP MODELING METHODOLOGY VALIDATION
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1 0‘1 0 Disturbance “g =
Input 4-10 Hz |10-100 Hz | 100-900 Hz | 4-900 Hz
¥-8xXis | measured 16 T23 6,329 6370
Foree [oredioted| 26 | 1167 | 2085 | 2746
10'11 : : 3 i e tactor 1.59 161 0.38 0.43
y-axis | measured 9 1,025 6,750 6827
101 1 02 Forca predicted 0 2. 158 2,799 1535
FREQUENCY (Hz) tactor | 216 211 0.41 0.52
z-axis | measured 3 1,028 4,746 4,856
Forcs predicted aEd 4,676 d, 759
factor 2.58 0.86 0.29 0.98

PREDICTION ACCURACY BY
DIRECTION & FREQUENCY
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